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性 离 子 液 体 时 ， 反 应 主 产 物 为 C=C 双 键 被 饱 和 的 醛 ； 而 当 加 入
log10([Base]/[Acid])=0.232 的磷酸基咪唑型缓冲性离子液体时，反应主产物为
C=O 双键被饱和的不饱和醇；而无缓冲性离子液体时，产物分布趋于 C=C 双键
和 C=O 双键均被饱和的饱和醇。通过核磁、红外等表征手段，并结合可能催化
活性配合物的合成和结构研究，推测了在非水介质中对 C=C 和 C=O 双键起到活
化作用的催化剂活性物种和可能的选择加氢反应机理，即，催化剂[RuCl2(PPh3)3]
在酸性环境下倾向于生成[RuHCl(PPh3)3]物种，该 Ru-H 物种对 C=C 双键加氢反
应表现出较高的活性；而碱性环境下则易于生成[RuH4(PPh3)3]物种，该 Ru-H 物
种对 C=O 双键加氢具有较高的催化活性。 
另一方面，根据酶催化的特点，合成了 EDTA 基咪唑型离子液体缓冲剂，考



































It is well known that the yield and selectivity of many chemical reactions are 
sensitive to pH values. The formations and structures of active catalytic species are 
usually dependent of acid/base or buffer in aqueous media, and thus have great 
influences on the activity and selectivity even the stereochemistry. The 
acidity/basicity of the non-aqueous media can be controlled, in some cases, at a 
predetermined level by the addition of inorganic buffers and organic acid/base. 
Unfortunately, the solubilities of conventional buffers or acid/base in the non-aqueous 
media are limited, especially when ionic liquids are used as reaction media. 
In the present thesis, a class of imidazolium ionic liquids with buffering 
characteristics were synthesized by the reaction of 1-alkyl-3-methylimidazolium 
hydroxide base moieties with a serials of binary or polyacids, such as phosphoric acid, 
phthalic acid, tartaric acid and so on. They showed similar bufferic properties to the 
inorganic counterparts and defined as ionic liquid-buffers (IL-buffers). The selective 
hydrogenation catalyzed by Ru-complex and the transesterification by CALB lipase in 
non-aqueous and low-water media in the presense of IL-buffers were investigated for 
the purpose of getting insight to the controbility of IL-buffers and the catalytic 
mechanism. 
Remarkable buffer dependence of the conversion and selectivity has been observed 
in the hydrogenation of trans-cinnamaldehyde catalyzed by [RuCl2(PPh3)3] complex in 
non-aqueous media with different IL-buffers consisted of [BMIM]OH and H3PO4. The 
major product was saturated aldehyde (SAL) with IL-buffer in the log10([Base]/[Acid]) 
at -0.073, while it was unsaturated alcohol (UOL) with IL-buffer in the 
log10([Base]/[Acid]) at 0.232, and it was saturated alcohol (SOL) without IL-buffer. 
With the characterization of NMR and IR, combining with the synthesis of active 
species and studies of their structures, it is suggested that the hydride [RuHCl(PPh3)3], 
being favorably formed in the acid media, exhibited higher activity in the reduction of 
the C=C bond, while the hydride [RuH4(PPh3)3], being preponderantly formed in the 















On the other hand, the buffering effect of ILs with EDTA anion was studied in the 
transesterification of ethyl butyrate with 1-butanol catalyzed by CALB and Novozyme 
435 in IL media. It was obvious that the activity of enzyme was associated with water 
content in the system but also existence of IL-buffer. Much stronger fluorescence effect 
of CALB in IL was observed in the presence of appropriate IL-buffer, where the system 
showed considerable enhancement in activity for the transesterification. 
 
Keywords: Non-aqueous; Buffer; Ionic liquid; Ruthenium complex; Selective 
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